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OO (57) Abstract: In the inventive austenic, steel the content of carbon ranges between 0.01 and 0.04 mas %, of chromium between 
^5 21.00 and 24.00 mass %, of silicium between 0.25 and 0.65 mass %, of manganese between 0.25 and 0.70 mass %, of nitrogen 
O between 1.00 and 1.40 mas %. Everything else is iron. Total ferrite promoting components, namely silicium and chromium, and 

total austenite promoting components, namely carbon, nitrogen and manganese corresponds to the formula: (formula) = from 
^ 0,8 to 1.3 [Si], [Cr], [C], [N], [Mn] represent respectively the content, expressed in mass %, of silicium, chromium, carbon and 

manganese in a steel. 



[flpojioji>KeHne Ha cae.a. cTpaHnue] 



O ny6jiHK0BSHa 

C omnemoM o MeoicdynapodnoM noucxe. 

Jjo ucmeueHux cpoxa dnn lOMeHemui (popAtyjibt u3o6- 

pemeHun u c noemopnou ny6jiuxaifueu e cjiyuae nonyHemm 

u3MeneHuu 



B omuoiueHuu deyxdyxeeunbix xodoe, Kodoe sataxoe u dpyeux cox- 
paiqeHuu cm. «rioRCHemui x xodaM u coxpau^eHURM », ny6nuxye~ 
Mbie e Hcmajie xaotcdoeo onepednozo ebinycxa BwnnemeHH PCT. 



(57) Pe$epaT: 

AycTeHHTHaa crrajib coaep>KHT ot 0,01 no 0,04 Mac% yrjiepoaa, ot 21,00 no 

24 ? 00 Mac% xpoMa, ot 0,25 no 0,65 Mac% xpeMHHa, ot 0,25 ao 0,70 Mac% 

MapraHeua, ot 1,00 no 1,40 Mac% a30Ta, >Kejie30 - ocrajibHoe, npH stom 

cyMMapnoe coAcpMcaHHe b ctojim 4>eppn Tou6pa'.*yioimix KOMiioiieiinm, a hmchmo 

KpeMHHH m xpoivia, h cyMMapHoe co/iep>KanMc aycTCHMTOoGpajyioiuHX KOMnoHCHTOB, a 

HMeHHO yrjiepoaa, a30Ta m MapraHua, noAHHHaercfl cjie^yiomeMy yc/ioBHJo: 

0,48 [Si] + [Cr] 

=ot 0,8 AO 1,3, 

30 [C]+ 18[N] + 0,01[Mn] 

r\ae [Si] , [Cr] , [C] , [N] , [Mn] - coaepacaHHe B CTajin KpeMHHa, xpoMa, yrjiepoaa, 
MapraHua, cootbctctbchho, Btipa>KeHHoe b Mac.%. 
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AYCTEHHTHAH CTAJIb 



06jiacTi> TexHiiKH 



HacTOHuuee H3o6pCTeHHC othochtcjj k o6/iacTH NieTajuiyprHH, a 6ojiee 

KOHKpeTHO ~K KOpp03HOHHOCTOHKOH H H3HOCOCTOHKOH ayCTCHHTHOH CTaHH. 



H3BecTHbi pa3JiHHHbie BH^bi CTajieH 5 KOTopbie HcnoJib3yK)TCH npn 
npoH3BOACTBe H3AeJiHM, othochiuhxc* k MeAHUHHCKOH tcxhhkc. HanpHMep, npOTe30B ? 
HMnnaHTaHTOB, MeziHUHHCKHX HHCTpyMeHTOB h TOMy no,ao6Hoe. K HcnoJib3yeMbiM no 
yKa3aHHOMy. Ha3HaHeHHKD cTajiHM npe/rbaBJiaiOTca onpe^ejieHHbie Tpe6oBaHHa ksk no 

COCTaBy. CB5I3aHHbie C B3aHMO,aeHCTBHeM H3rOTOBJieHHblX M3 HHX H3AeJIHH c 

opraHH3MOM neJiOBeKa, TaK h no (J)H3HKO-MexaHHMecKHM xapaKTepHCTMKaM. 

OjmaKO, H3BecTHbie CTaJlH, Hcnojib3yeMbie no MewuHHCKOMy Ha3HaHeHHio ? 
o6nazia!OT h sjxo cTaTO hh o fi npoHHOCTbto. H3nococTOHKOCTbio, H3-3a nero npoTe3bi, 

MMnJiaHTaHTaHTbl, MeZlHUHHCKHe HHCTpyMeHT bl, BbinOJIHeHHbie H3 H3BeCTHbIX cTajien. 

He oGecneMHBaioT Tpe6yeMyio 6e3onacHOCTb h naaoKHocTb b npouecce hx 
3KcnnyaTauHH, 6bicrpo H3HaiuHBaioTCH. Upv\ njiHTenbHOM KOHTaKTe c TKaHflMH 
nejiOBexa H3BecTHbie cTajiH, HcnoJib3yeMbie no Me/wunHCKOMy Ha3HaMeiiHKX 
Bbi3biBaK)T anneprHMecKHe peaKUHH opraHH3Ma nejiOBeKa. 

K CTa/iflM, ncnoHb3yeMbiM no MezumnHCKOMy Ha3HaneHHK), othochtca 
Koppo3HOHHOCTOHKwe aycTeHHTHbie cTajin r onncaHHbie b Me>KnyHapozmoM 
TpaHCJi^xope coBpeMCHHbix cTajren h cnnaBOB (penaKiaiifl npoc}>. B.C.KepujeH6ayMa, 
cepHH *'Me>i<jaiyHapoAHaa HH>KeHepHa« 3imHK.none,n.Hfl, MocKBa, 1992 r.), HanpnMep, 
cTanb AISI 316H (USA), coiiep>Kaina« 0.04-0,10 Mac% ymepofla, 16,0-18,0 Mac% 
xpoMa. 10,0-14.0 Mac% hhkcjia, 2.0-3 : 0 Mac% MOJiHGneHa. 1,0 hjih MeHee Mac% 



IIpexmiecTByiounHfi yponenb tcxhiikh 
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xpeMHH*, 2,0 hjih \ieHee Mac% MapraHua, 0,03 hjth MeHee Mac% cepbi, >xejie3o - 
ocTaJibHoe, hjih cTajib DIN 17440 (DE), co#ep>Kama5i ynnepoa - He 6ojiee 0,1 Mac. %, 
KpCMHHH - He 6o/iee 1,0 Mac%, MapraHeu - He 6oJiee 2,0 Mac%, (J)occ})op - He 6onee 
0,045 Mac% ? cepy - He 6o/iee 0,03 Mac%, xpoM - 16,5-18,5 Mac.%, HHKejib - 12,0-14,0 
Mac.%, THT3H - Menee 5.0 Mac%, MOJiH6,aeH -2,0-3,0 Mac.%, >xejie30 - ocTanbHoe. 

YKa3aHHbie CTa/iH HMeioT OAHO(J)a3HyK) aycTeHHTHyio cTpyKTypy, ho ccmepwaT 

B 3HaMHTeJlbHOM KOJIHHeCTBe £e(})HUHTHblH H ZlOporOCTOflUUHH HHKeJlb, KOTOpblH KpOMe 

Toro MO)KeT BbnbiBaTb aji/ieprHHecKHe peaxuHH opraHH3Ma nejiOBexa npw 
Hcno/ib30BaHHH yKa3aHHOH CTanH nnn MeziHUHHCKHX uejiefi, a Tax>Ke co^ep>KaT 
MapraHeu, KOTopbiH BCTynaeT b peaiajHH c KpoBbio HejioBexa. 

KpoMe Toro, yxa3aHHbie CTajiH o6jia^atoT HeBbicoKOH npoHHOCTbio ( G B MeHee 

520 Mna, a 0 2 MeHee 250 Mna) h HeflocraTOHHOH hshococtohkoctmo, b pe3y/ibTaTe 
nero He ynoBJieTBopaKrr Tpe6oBaHHHM ? npe;rbflBJifleMbiM k MaTepnajiaM H3 ( ne/iHH, 
npHMeHfleMbix b mchhuhhckoh TexHHKe. 

HaH6ojiee 6jih3koh no xHMHnecKOMy cocTaBy k 3aflBJiHeMOH cra^H HB/iaeTCfl 
Koppo3HOHHOCTOHKa5i CTajib, onHcaHHan b EP Xe 0123054, 06.05.1987. yKa3aHHaa 
CTaub coAep^cHT, Mac%: ymepon ot 0,01 no 0,5, xpoM ot 3,0 no 45,0, hho6hh no 10,0, 
KpeMHHfl no 2,0, MapraHeu no 0,10, MOJiH6,aeH jxo 10,0, BaHaHHH jxo 5,0, THTaH, 
hho6hh h/hjih TaHTaji jxo 2.0; uepHH no 1,0, ajiioMHHHH no 0,3, a30T ot 0 r 2 no 5,0, w 
acejie30 - ocTajibHoe. 

YKa3aHHaH CTajib HMeeT aycTeHHTHO-(J)eppHTHyK) cTpyicrypy, npn 3tom CTajib 

HaMarHHHHBaeMa. Tlpn 400°C yxa3aHHafl CTajib HMeeT npe^eji TexywecTH R P0 .2 (C7o.2) 

MeHee 400 H/mm 2 . a npw 600°C HMeeT npe^eji TexywecTH R P 0.2 (CJ0.2) MeHee 250 
H/mm 2 . OnwcaHHaa CTajib npeflHa3HaHaeTcs. 6iiaro^ap5i cbohm wapocTOHKWM 
cBOHCTBaM, ajth npoH3BOHCTBa ra30Bbix h napoBbix Typ6HH. 

Run npHMeHeHHfl b npoH3BO^cTBe H3^ejiHH mczihuhhckoh TexHHKH yxa3aHHafi 
CTajib He npHronHa, nocKOJibKy, BO-nepBbix, b ee cTpyxType coaep;>KHTca He Menee 50% 
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(J)eppoMarHHTHbix cocTaBJifliomHX. cnoco6Hbix BCTynaTb bo B3aHMO,aeHCTBHe c KpoBbK) 
HejiOBeKa 5 coxiepacameH HOHbi >Kejie3a, m BO-BTopbix, co#ep>KHT Mapraneu h HMKejib, 
BbBbiBaiouxHe ajuieprHMecKHe peaKUHH npw KOHTaKTe c TKaHHMH ne/iOBeKa. 

PacicpbiTue H3o6peTeHH« 

B ocHOBy H3o6peTeHH« nojio>i<eHa 3axtaHa co3#aTb HeMarHHTHyK) crajib, 

06jiaiiaK)myK> BblCOKOH MexaHHMeCKOfl FipOHHOCTbKX BblCOKOH KOpp03HOHHOH M 
H3HOCOCTOHKOCTbK), n/iaCTHHHOCTbfO M HHepTHOCTbK) K TKaHHM HCFlOBeKa. 

3Ta 3aziana pemaeTcn npw co3naHHH crasin, co;jep>icaiueH ymepoA, xpoM, KpeMHHH, 
MapraHeu, a30T h >i<ejie30, KOTopan, comacHo H3o6peTeHMio. co#ep>KHT Ha3BaHHbie 



KOMnoHCHTbi b cneayiomeM cooTHomeHnn, Mac.%: 






yraepofl 


OT 0,01 


JXO 


0,04 


xpoM 


ot 21,00 


no 


24,00 


KpeMHHH 


ot 0,25 


AO 


0,65 


MapraHeu 


ot 0,25 


JXO 


0,70 


a30T 


OT 1 ,00 


JXO 


1,40 


>Kejie30 


ocTajibHoe, 







npn 3TOM cyMMapHoe coziep/icaHHe b CTajin (})eppHTOo6pa3yioiiiHX KOMnoHeHTOB, a 
HMeHHo KpeMHHH h xpoMa, h cyMMapHoe coAepwaHHe aycTeHHTOo6pa3yiomnx 
KOMnoHeHTOB, a hmchho yrjrepona. a30Ta w MapraHua. noxiHHHfleTCfl cneziyiomeMy 
ycjioBHK): 

0 ? 48 [Si] + [Cr] 

= or 0,8 ixo 1 ,3, 

30[C]+ 18[N] + 0.01[Mn] 
rzie [Si] , [Cr] , [C] , [N] , [Mn] - co^ep>KaHHe b CTajiH KpeMHHH, xpoMa, yrnepo^a, 
MapraHua, cooTBeTCTBeHHo. BbipaweHHoe b Mac.%. 
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CorjiacHO H3o6pexeHHK>, npejuiaraeMaa cxaJib HMeeT oflHOC^asHyK) 
aycxeHHTHyo cxpyxxypy, npeaeji xeKynecxn G 02 ox 700 fl o 900 Mna, npeae,! 
npOHHOCTH Q B ot 1100 no 1250 Mna, noJiyneHHyw nocjie 3 a K anKn b Bo^y n P n 
reivinepaType ox 1190 no 1230 0 C hjih noJiyseHHyKJ nocne 3a K aJiKH b Bony n P H 
xeMnepaxype ox 11 90 no 1230 0 C h nocjieayjomero oxnycKa n P n xeMnepaxype ox 400 
AO 430 0 C b xeneHHe ox 3 no 3,5 nacoB c nocJieayfomHM oxjia>KneHneM Ha B03iiyxe. 

Enaroiiap* H3o6pexeHHK> 3 a$iBJifleMaa HeMarmxrHaa cxajib, HMeiomaa 
OAHO<pa3Hyio aycxeHHXHyio cxpyKxypy, oGjianaex bwcokoh MexaHHnecKOH 

fipOHHOCXbKX BblCOKOH KO PP 03HOHHOH H H3HOCOCXOHKOCXbK>, nJiaCXHHHOCXblO H 
HHepXHOCXbK) K XKaHJIM Me/iOBeKa. 

flajibneHiiiHe uejiH h npeHMymecxBa saaB/iaeMoro H3o6pexeHHH cxaHyx acHbi H3 
nocjieayiomero noflpo6Horo onncaHHH aycxeHHXHOH cxajm h npHMepoB ee 

KOHKpexHoro cocxaBa. 

Pa3pa6oxa H a HeiuarHMXHaa cxajib c oahocJ^hoh aycxeHHXHOH cxpyKxypofi, 
HMeioiuaa BbicoKyio MexaHHMecKyio npoHHoexb, njiacxHHHOcxb, Koppo3HOHH yi o h 

H3HOCOCXOHKOCXb, npHPOflHafl JUia n P OH3BOflCXBa H3flejlHH ? oxHOcamnxca K 

MenHiiHHCKOH xexHHKe, HanpHMep, npoxesos, HMiuiaHxaHXOB, mchhuhhckhx 
HHexpvMeHxoB h xom>' no.no6Hoe. 

JlynuiiiH BapiianT ocywecTBJieiiiiH n 3 o6peTeHHH 

Cxajib, saHBJiaeMa* b HacxoaweM H3o6pexeHHH, coaepwux ox 0,01 ao 0,04 
M ac% ymepona, ox 21,00 no 24,00 Mac% xpoMa, ox 0.25 no 0,65 Mac% KpeMHua, 
ox 0.25 no 0,70 M ac% Mapraneua, ox 1.00 ao 1 ,40 Mac% a30xa, >Kejie30 - 
ocxajibHoe, ti P h 3 xom cyMMapHoe co^epaoHHe b cxa,™ 4)eppnxoo6pa3yK>mHX 
KOMnoHeHXOB, a hmchho KpeMHH* h xpoMa, h cyMMapHoe co fl ep>KaHHe 
aycTe H HTOo6pa3yioiUHX KOMnoHenxoB, a hmchho ymepoxia, asoxa h MapraHua, 
nonHHHJiexca cncayiouieMy ycJiOBHio: 
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0,48 [Si] + [Cr] 



= ot 0,8 jxo 1,3, 



30[C] + 18 [N] + 0,01[Mn] 

rjxc [Si] , [Cr] , [C] , [N] , [Mn] - co,aep>KaHHe b CTajiH KpeMHHfl, xpoMa, yrnepoaa, 
MapraHua, cooTBeTCTBeHHO, BbipaweHHoe b Mac.%. 

Pe3yjibTaTbi npoBezieHHbix h^mh HCCJieaoBaHHW noKa3ajiH cjieayiomee. 

ripn conepwaHHH b CTajiH a30Ta MeHee 3aaBJieHHoro 1,0 Mac% hcbo3mo>kho 

nojiyweHHe b ee crrpyKType onHopo^Horo y-TBepaoro pacTBopa (aycTeHHTa), a npn 

co^ep>icaHHH a3ora Bbime 3aflB/ieHHbix 1,4 Mac% ycjio>KHHK)Tca ycjiOBMfl BbinuaBKH w 
o6pa6oTKH CTajiH, npH 3tom npHcyTCTBue a30Ta b yKa3aHHOM KOUHnecTBe no3BOJi«eT 
noBbiCHTb npexicn TeKynecTH CTajiH b 2-3 pa3a h MCKJiK)HHTb paHee BBoziHMbie 3thx 
uejieH b cTajib HHKejib m MapraHeu, BbBbiBajomwe ajmeprHHecKHe peaKUHH npw 

KOHTaKTe C TKaHHMH He/IOBeKa. Co^ep>KaHHe XpOMa B 3a5IBJieHHOM kojihhcctbc, 

cocTaBJiHiomeM ot 21.00 AO 24 ? 00 Mac%, noBbiuuaeT Koppo3HOHHyio cTOHKOcTb cTajin 

H npH H33BaHHbIX pOKHMaX BbHIJiaBKH n03BOJ15ieT nOBblCHTb paCTBOpHMOCTb a30Ta B 8 

pa3. Co,nep>KaHHe ymepozia b CTajiH MeHee 3aaBJieHHbix 0,01 Mac% nojiyHHTb 
saTpy^HHTejibHO 6e3 zionojiHHTenbHbix MeTajiJiyprHHecKMX onepauHH, 3HaHHTe;ibHO 
yziopo>KaK)uuHx cTOHMOCTb CTajiH. npw co>aep>KaHHH ymepoija 6ojiee 3aaBJieHHbix 0,04 
Mac% 3HanHTejibHO ycjio>KHeHbi ycjioBHH o6pa30BaHH5i roMoreHHOH CTpyKTypbi 
a30THCToro aycTeHHTa H3-3a npouecca BbmejieHHH no rpaHHuaM 3epeH KpynHbix 
nacTHU Kap6mia xpoMa Tuna C^Cg hjih o6pa30BaHHfl Kap6oHHTpHnoB, npHBO£HiiiHx 

K DOHH>KeHMK) n JiaCTH W HOCTH CTajlM H ee CTOHKOCTH B OTHOlIieHHH Me>KKpHCTaJUlHTHOH 

Koppo3HH. Co/iep>KaHHe xpoMa MeHee 3aHBJieHHbix 21,00 Mac% yano>KHfleT ycnoBHfl 
BbinnaBKM CTajiH c 3a«BJieHHbiM co,aep>KaHHeM a30Ta, cocTaBJiaioinHM, KaK 6biJio 
yKa3aHO ot K00 jxo 1.40 Mac%. h o6ecneHHBaK>mHM £ocTH>KeHHe nocne 3aKariKH 
OAHopoiiHOH aycTeHHTHofi CTpyKTypbi CTajiH, He conep>i<ameH c£)eppoMarHHTHbix (J)a3 - 

5-cJ)eppHTa hjih OC-MapTeHHTa; npn conep>i<aHHH xpoMa 6onee 3a^BJieHHbix 24 Mac% b 
cTpyKType CTajiH noflBJi$noTCfl yxyaiuaK)mHe MexaHHHecKHe CBoficTBa CTajiH 5-c})a3a H 
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HHTpHAbI; KOTOpbie paCTBOpHMbl TOJlbKO Hpll TeXHHHeCKH Tpy^HO J10CTH>KHMbIX 

TeMnepaTypax. 

ripoBe^eHHbie HCCJieflOBaHHH noKa3ajiH, mto rtih nonyMeHHH ycTOHHHBOH 
aycTeHHTHOH CTpyKTypbi 3aaBJifleMOM CTajiM TaK>i<e Ba>KHa BejiHHHHa othoujchmh 
cyMMbi (J)eppHTOo6pa3yiomHX KOMnoHeHTOB, a mmchho KpeMHHH h xpoMa, K 
aycTeHHTOo6pa3yiomHM KOMnoHeHTaM, a hmchho yrnepoaa, a30Ta h MapraHua. TaK 

0,48 [Si] + [Cr] 

6biJio onpeAejieHO, mto npH < 0,8 He yaaeTC* 

30[C] + 18 [N] + 0.0I[Mn] 
noJiyHHTb noJiHOCTbK) aycTCHHTHOH CTpyKTypbi CTajiM, a 
0,48 [Si] + [Cr] 

npH >1.3 b cTpyKType cTanH noHBJi^eTC^ 5- 

30[C] + 18[N] + 0 ? 01[Mn] 

(|>eppHT. 

3aKajiKa b Bone npw TeMnepaType or 1190-1230°C aocTaTOHHa ixnn 
roMoreHH3auHH y-TBepj^oro pacTBopa - npn TeMnepaType Bbiiiie 1230 °C HaGmcmaioT 

pocT 3epHa h no^BJieHHe 5~4)eppHTa, n P H TeMnepaType HH>i<ell90°C He flocTHraeTca 
nojiHoe pacTBopeHHe hhtphjiob, yxyninatomHx B*3KOCTb h n ji acTH h h ocTb CTajiM. 
OTnycK ot TeMnepaTypbi 430 °C b TeneHne 3-3 ? 5 nacoB He npHBOjjHT k pacna^y 
aycTeHHTa w oSeaneHwio aycTeHHTa a30TOM. ripn TeMnepaType He Bbime 400 °C He 
CHH>i<aeTC^ npoMHOCTb CTajiM. BbiAepacKa b TC-ieHHe 3-3,5 nacoB HBJuieTCfl aocTaTOHHOH 
una o6ecneneHH5i oflHopo.aHOCTH CTpyKTypbi CTajiH. 

AycTeHHTHa^ crajib, 3aaBJi5ieMafl b nacTOfliueM H3o6peTeHHH, HMeeT BbicoKHe 

(J)H3HKo-MexaHHMecKHe xapaKTepncTHKH - npe/ieji TeKynecTH (C 02) cocraBJiaeT 700- 
900 IVUla, npenen npoHHoc™ (Ob,) cocTaBJiaeT 1100-1250 MIla ; 3HaHHTe/ibHyio 

a6pa3HBHyJO H3HOCOCTOHKOCTb npH riOBbnUCHHOH nJiaCTHMHOCTH - 8 COCTaBJIfleT 28-5 1 

% ? \\J cocTaBJiaeT 20,5-39,0 %. YKa3aHHbie xapamrepHCTHKH o6ycnaBJiHBaK)T 

yBe/THHeHHblH CpOK CJiy>!<6bI H Ha^e>KHOCTb KOHCTpyKUHH H H3AeJIHH H3 TaKOH CTaJlH, B 
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tom HHcue BbicoKOHarpy>KeHHbix HiMn/iaHTaHTOB, HanpHMep, Ta3o6ezipeHHbix 

3HAOnpOTe30B. 

IlpeHMymecTBOM 3a^BJi»eMOH CTajiH nepeji n3BecTHbiMH ^bjihctch 
MHHHMajibHoe cojiep>KaHHe yrjiepoaa. KOTopbiH, cnoco6cTByeT o6pa30BaHHK) tpomGob, 
OTcyTCTBHe HHKejia, cnoco6Horo Bbi3biBaTb ajiJieprHMecKHe peaKUHH h ameMy, 
HeMarHHTHOCTb (nocKOJibKy (JjeppoMarHHTHbiw MaTepHaji BCTynaeT b aKTHBHbie 
peaKUHM c KpoBbKX co^ep^camefi MOHbi >Kene3a). 

TaKHM o6pa30M 3aflBJifleMaa aycTeHHTHaa cTajib MOXceT 6biTb wcnojib30BaHa b 
KanecTBe BbicoKonpoHHoro, H3HOCO- h Kopppo3HOHHOcroHKoro HeiviarHHTHoro 
MaTepnaJia npn npoH3BOACTBe H3AejiHH, othochiuhxca k mc/ihuhhckoh TexHHKe, 
HanpHMep, npoTe30B ? MMnjiaHTaHTOB, mc^huhhckhx HHCTpyMCHTOB h TOMy no,ao6Hoe, 
o6ecneMHBa5i coKpameHHe nocjieonepaiiHOHHoro nepHo/ia nauweHTOB, HCKJiionaa 
B03HHKHOBeHHe BOcnanHTejibHbix npoueccoB. 

3aflBJifleMafl CTajib KpOMC Toro HafineT ycneujHoe npuMeHeHHe b 

npH6opOCTpOCHHH ? 3HeprOMailIHHOCTpOeHHH, ZXH3eJieCTpoeHHII. B KpHOreHHOH 

TexHHKe. 

Rnn jiymuero noHHMaHHH jxaunoro H3o6peTCHH5i npHBOAflTca cneayiomHe 
npHMepbi ero KOHKpeTnoro BbinoJiHeHHH. 



AycTeHHTHyK) ojXHO(^a3HyK) CTajib BbirmaBJiHJiH b HHAyKUHOHHOH nenn nojx 
AaBJieHHeM ra3Oo6pa3H0ro a30Ta 22 aTM (nxiaBKii 1-4, vrc n/iaBKa I cooTBCTCTBOBajia 
cTanH. onHcaHHofi b EP 123054, a n/iaBKH 2-4 cooTBeTCTBOBajin CTajTH, 3a«BJieHHOM b 
HacTOfliueM H3o6peTeHHH). J\j\n onpeneneHHA MexaHMHecKHx cbohctb CTa/in. 
nojiyweHHOM npn ruiaBKax 1-4. w ee ctohkocth k Me>KKpHCTajiJiHTHOH Koppo3HH nocjie 
TepMHMecKofi o6pa6oTKn KOBami npu TeMnepaType 1200°C o6pa3Ubi: npyTKH 
ceneHHeM 1 3 x 1 3 mm (n/iaBKa l, 2. 1, 2.2, 3, 4); KpynHora6apHTHbiM o6pa3eu, 113 
KOToporo Bbipy6ann cJ^panvieHT pa3MepoM 50 x 50 mm (n/iaBKa 2.3), Ha kotopom 



flpHMcp 



WO 01/81644 PCT/RUO 1/00 172 



onpejiejiHJiH MexaHHnecKHe cBOHCTBa crajiH h ee ctohkocti> k Me>KKpHCTajijiHTHOH 

KOpp03HH. 

KojiHnecTBO aycTeHHTa h MapTeHCHTa b CTajiH, noJiyneHHOH npn nnaBKax 1-4, 
onpenejuuiH Ha pemreHOBCKOM nHc^paKTOMeTpe. MexaHHHecKHe HcnbrraHHfl Ha 

paCHDKeHHe npOBOUHJIH CO CKOpOCTbK) paCTH>KeHHH 1 MM/MHH Ha UHJIJIHH.apHHeCKHX 

o6pa3uax c nnaMeTpOM paGonefi nacTH, paBHbiM 5 mm. CroHKOCTb k 

MOKKpHCTaJlJlHTHOH KOpp03HH Onpene/lflJlH no MeTOAy nOTeHUHOAHHaMMHCCKOH 

peaKTHBauHH b 3JieKTpo.nHTe (MO/ib/jiHTp) - 0,5 H2SO4 + 0,01 KSCN - npn 
no;i«pH3auHH ot MHHyc 0,5 no n/iK>c 0,3 B co CKopocTbK) pa3BepcTKH 2,5 x 10 " 3 
B/ceK. 3a Mepy ctohkocth cnnaBa npoTHB MeMCKpucTajuiMTHOH Koppo3HH npHHHMajin 
OTHomeHHe (K) 3apana peaKTHBauHH k 3apa,ay naccHBauHH. 

CpaBHHTenbHbie HcnbrraHHfl 3aaBJifleMOH CTajiH (njiaBKH 3, 4) h h3bccthoh 
CTajiH A128MB2 (Me^cayHaponHbin TpaHCJurrop coBpeMeHHbix CTajiefi h cnjiaBOB, 
pe/iaKUHfl npo(}). B.C.KepiijeH6ayMa, cepH* "Me >icziy h ap ojih aa HH>i<eHepHaa 
3HUHKJioneflH>i, MocKBa, 1992 r.) na H3HOcocTOHKOCTb no 3axpen^eHHOMy a6pa3HBy 
npoBOAHJiH Ha jia6opaTopHOM ycTanoBKe. 06pa3Ubi coBepmajiH B03BpaTHO- 
nocTynaTe^bHoe hbhwchhc TopueBoft nacTbio no uuiH^OBajibHOH 6yMare na 
KopyHflOBOH ocHOBe nocjie npHpa6oTKM b aHajiorHMHbix ycjiOBHax. ^JiHHa o/iHoro 
paoonero xo/ia o6pa3U0B cocraBJiHJia 0J3 MeTpa, nyTb TpeHHH o6pa3ua 3a Oiino 

HCnblTaHHe npH CKOpOCTH J1BH>KCHHH, paBHOH 0,158 M/ceK, COCTaBJIflJI 78 MeTpOB. 

BejiHHHHa nonepeHHoro cMemeHna njjiHcj)OBajibHOH 6yMara na oahh abohhoh xon 
. o6pa3ua paBHHJiacb 0,0012 MeTpa. HopMaJibHan Harpy3Ka Ha o6pa3eu cocTaBjiajia 98 H 
(yaejibHafl Harpy3Ka cocrraBJiflJia 100 MEla). FlpHHHTbie ycnoBHa HcnbrraHHfi 
o6ecneHHBajiH HecymecTBeHHbiH HarpeB pa6oneH noBepxHocTH o6pa3uoB. 
B3BeuuHBaHHe oopa3UOB no 11 noc/ie HcnbrraHH* npoBOZiHJiH na aHaJiHTHnecKHx Becax c 
ueHOH nejieHHH, paBHOfi 0.1 Mr. OmocwTejibHaa H3HOcocTOHKOCTb npn a6pa3HBHOM 
H3HaujHBaHHH onpenejianacb KaK cpe/wee apH(j)MeTHHecKoe pe3yiibTaTOB ,nByx 
napajuienbHbix HcnbrraHHH no ^opMy/ie: 
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M3 



£ = 



rue M3 - a6cojiK)THtiH H3hoc 3TajioHHoro o6pa3ua no Macce, r; 



Mo 



Mo - a6coJiK>THbiH H3HOC HcnbrryeMoro o6pa3ua no Macce, r. 

B KanecTBe 3TajiOHa npHHHMancM h3hoc o6pa3UOB cTajin A128M B2, innpoKO 
HcnoJib3yeMOH b KanecTBe H3HococTOHKoro MaTepnajia ajia BbicoKOHarpyKeHHbix 
H3ZiejiHH h KOHCTpyKUHH, nocne 3aKajiKH ot 1 100°C c oxjiawzieHHeM b boac 

B HH^ecjie/iyioiiXHX Ta6jinuax 1, 2 h 3 npHBe/ieHbi, cootbctctbchho, 
xHMM«-iecKHM cocTaB BbinJiaBJicHHOw CTajni, Mac%,( Ta6/iHua l); MexaHHHecKHe 
CBoncTBa h cTOHKocTb cTaJiH, XMMHMecKHH cocTaB KOTopoH noKa3aH a Ta6jiHue I, K 
MOKKpHCTajijiHTHon Koppo3HH nocjie TCpMHHCCKofl o6pa6oTKH (Ta6jniua 2), 
pe3y/ibTaTbi HcnbrraHHH CTajin, xhmhhcckhh cocTaB KOTopon noxa3aH a Ta6;iHue l, Ha 
h3hoc (Ta6jiHua 3). 

Ta6jiHua 1 



X? 

njiaBKH 


C 


N 


Cr 


Mn 


Si 


Ni 


Mo 


Q* 


1 


0,0 


0,51 


13,0 


1,05 


0,50 


2,90 


3,50 


1,32 


2 


0,02 


1,02 


21,45 


0,19 


0,42 






1,13 


-» 


0,02 


1.281 


21.44 


0,22 


0,40 






0,96 


4 


0.03 


1,29 


23.85 


0,22 


0,45 






0,99 \ 



Q* = 



0,48[Si] + [Cr] 
30TcT^r8TNf+T,0iTMnT 



TaG/iHua 2 



n.naBKii 


TepMHMecKaa 
o6pa6oTKa 


Mna 


a 0 ,2,Mria 


5,% 




K* 


1 


OTJKHr 950°C + 
omycK 650°C 


820 


600 


22 




0,1 1 


2.1. 


3aKanKa 1200°C 


1250 


860 


28 


24 


0,10 
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z .z . 


ipwanira 1900 °P 






900 


29 5 


22 5 


0,10 




+ omycK 400 C 5 


-> 
3 














naca 














Z. J . 


TQi/ani/a 1 9 OA ®(~* 
jdKaJIKd 1 £Uu V_ 




1 1 00 


700 






0 10 




+ OTnycK 400 C, 


-> 
3 














naca 














3. 


3aKajiKa 1200°C 




1250 


895 


29 


20,5 


0,10 




+ omycK 400 °C, 


3 














naca 














4. 


3aKajiKa 1200°C 




1250 


815 


51,0 


39,0 


0,09 




+ OTnycK 400 °C ? 


3 














naca 















npH K* < 0,1 1 CnJiaB He CKJIOHeH K M6>KKpHCTaJIJIHTHOH KOpp03HH. 



TaGnHua 3 



N° njiaBKii 


TepMHHecKan o6pa6oTKa 


OTHOCHTejlbHaS H3HOCOCTOHKOCTb, 
E 


3 


3aKajiKa 1200°C 


1,23 


4 


3aKanKa 1200°C + OTnycK400°C, 3 naca 


1.06 


4 


3aKa/iKa 1200°C 


1,40 


4 


3aKaiiKa 1200°C + OTnycK400°C, 3 naca 


1,32 


CTanb 


3aKa/iKa 1200°C 


1 (3Ta/!OH) 


A128MB2 


3aKajiKa 1200°C + OTnycK400°C, 3 naca 


0,95 
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IlpoMbiujJieHHan npHivieHHMOCTb 

3aHBJi5ieMaH aycTeHHTHaa crra-nb mvijxcT npHMeHeHHe npH npOH3BOACTBe 
mjxemiH, OTHOCHUUHXCH k MeziHUHHCKOH TexHHKe, HanpHMep, npcrre30B, 
HMnuaHTaHTOB, mczihuhhckhx HHCTpyMCHTOB h TOMy no,ao6Hoe 5 o6ecnenHBa5i 
coKpameHHe nocjieonepaunoHHoro nepnoaa nauneHTOB, HCKJitonafl B03HHKHOBeHHe 
BOcnanHTejibHbix npoueccoB, KpoMC Toro 3aflBJifleMaa crajib HafifleT ycneujHoe 
npHMeHeHHe b npH6opocTpoeHHH. 3HeproMaujHHOCTpoeHHH, jdH3eJiecTpoeHHH, b 
KpnoreHHOH TeXHHKC 
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OOPMYJIA H30BPETEHK3 

1 . CTaiib, conepwamaa ymepon, xpoM, KpeMHHH, MapraHeu, a30T h >Kejie3o, o t ji 
HHaiomaaca TeM, hto OHa coaep>KHT Ha3BaHHbie kom noHCHTti b cjienytomeM 
cooTHomeHHH, Mac.%: 



yr/iepoji 


OT 0,01 


no 


0,04 


XpOM 


ot 21,00 


no 


24,00 


KpeMHHH 


ot 0,25 


no 


0,65 


MapraHeu 


ot 0,25 


no 


0,70 


2L30T 


OT 1 ,00 


no 


1,40 


>Kene30 


ocTajibHoe 


> 





npn 3tom cyMMapHoe conep^aHHe b CTajiH <j)eppHTOo6pa3yiomHX komfiohchtob, a 
HMeHHO KpeMHHa h xpoMa, h cyMMapHoe conep^aHHe aycTeHHTOo6pa3yiomHx 
KOMnoHCHTOB, a HMeHHO ymepcaa, a30Ta h MapraHua, nonHHHfleTCfl cjienyiomeMy 
ycjioBHfo: 

0,48 [Si] + [Cr] 

— = ot 0,8 no 1 ,3, 

30 [C]+ 18 [N] + 0,01[Mn] 
rne [Si] ? [Cr] , [C] , [N] , [Mn] - conepwaHne b CTajiH KpeMHHH, xpoMa, ymepona, 
MapraHua, cooTBeTCTBCHHO, Bbipa>KeHHoe b Mac.%. 

2. CTajib no n. 1, o t ji h h a w m a a c h tcm, hto OHa HMeeT oflHO(j)a3HyK> 

aycTeHHTHypo CTpyKTypy, npeneji TeKynecTH CT02 ot 700 no 900 Mlla, npe^eji 

npoHHOCTH Qb ot 1 100 no 1250 Mlla. 

3. CTajib no n. 1, o t ji h H.a w m a u TeM, hto ona HMeeT oflHO(J)a3Hyio 
aycTeHHTHyio CTpyKTypy, nojiyneHHyio nocue 3aKajiKH b sony npn TeMnepaType ot 
1190 no 1230 0 C. 

4. CTajib no n. 1, o t ji h h a 10 m a a c a TeM, hto OHa HMeeT oziHO(J)a3Hyio 
aycTeHHTHyK) CTpyKTypy. nojiyneHHyio noc/ie 3aKajiKH b Boay npn TeMnepaType ot 
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1 190 ao 1230 ° C h nocjicaytowero OTnycna iipn TeMiieparype or 400 no 430 ° 
TeMeHwe ot 3 no 3,5 nacoB c nocjie/iyK)iUMM oxjia>KziciiMCM na uo'Uiyxc. 
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